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Anayss and Control of Upward Moving of
Shield Tunnel Under Construction
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Abstract: Based on the caculation for the least depth of the overburden,the buoyancy caused by
grouts,durry or water enwragpping around the tunnel ssgmentsis not consdered to be big enough to in-
duce the upward moving of the shield tunnel. Then,two kinds of buoyancies caused by grouts and
grouting pressure regectively are compared in terms of the distribution mode s of the grouts. Results
show that the buoyancy caused by grouting pressure is the dominating factor to bring about segments
upward moving ;thus the formulafor the caculation of the least depth of the overburden and the maxi-
mal grouting pressure is deduced ,which proves to be accordant with the actual dtuation. Finaly ,ome
proposa sfor controlling the upward moving of shield tunnel are put forward on the badsof the anayss
of the moving reasons. The dynamic control for grouting pressure is recommended to be carried out ac
cording to the overburden ,0il properties and the location of the grouting holes on segment rings.
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Fig.1 Sketch of shield tunnel construction
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5.49 m; (2) 3.82 m.
5.31 m. : (1)
: (D 2.07 m; (2)
4.03 m; (2) 1.94 m.
1

Tab.1 Design, soil propertiesand other parameters

Ry M Rim Y/ (Nm¥ yJ(Nmd y/(Nm?3 Ni/ N d k B/m
7.25 6.65 12 500 25 000 17 700 2 000 38 0.6 1
5.50 5.00 12 500 25 000 17 500 2 000 34 0.6 1
3.00 2.70 12 500 24 000 18 000 1 500 16 0.6 1
1.2.2
1.2.1 3 ) S
(1,2 . ,
(3) : ,
1 (
) 1 1
, (1,2,
2 1
(1 ) ,
( 3,4,
4
Fig.4 Ideal groutsrin
Floaa =TU Rng (4) g g 9
1 1 2
s , (4) “ ”
, 3 4 ,
ZERREHR LR
+ _ 2.1
E-___ B +f : D >
%\V) ML L LIV Do > d, ,
A=p- d®.

2
Fig.2 Analysis mode of ssgments upward moving
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Fig.5 Shape o congruction gap
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, Fig. 7 Annular and sector distribution of
, , , grouting pressure
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Fig.6 Triangular distribution of grouting pressure
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Fig.9 Uneven annular digtribution of grouting pressure
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Tab.2 Comparison o the buoyancies caused by )
groutsring and grouting pressure ) )
/ kN
Im /MPa (49 (598=452 (58=090 , - ,
0.2 848 1 200 Dp
0.4 1 696 5 400 (Drucker- Prager)
3 253
0.6 2545 3 600 ,
0.8 3393 4 800 848 kN( 1 6 45, 0.2 MPa
0.2 1414 2 000
5 0.4 981 2828 4 000 ) 6m, 0.3m,
0.6 4242 6 000 12m, 3 18m
0.8 5 656 8 000 , ,
0.2 1980 2 800
7 0.4 s 3 959 5 600 10
0.6 5939 8 400
0.8 7918 11 200 -
y;j=12500 N.m"3 ‘: _
2 ; 7 .
o 45 900 ( 8 i
L
) 111
L 1 4./ S ‘;
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3 Fig. 10 Analysis model
3.1 5 ) 10 50
31.1 M Pa. 3.
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(1) ( (2) ,(3) , Tab.3 Materiel parameters of the calculation
A 2PR,SNO -T (R - RY)Y. © / / /
> kN. m" / MPa kPa °
2Ry (kN.m™%) )
18.7 10 50( ) 0.38 40 20
: (6) .
25.0 3.45%10 0.18
2Ry 'h +TT (R - RIY .
P = . (7)
2RSn0
(6 ,(7) 0 45 11
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Fig. 11 Relation curve of upward moving

distance and Young s modulus
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